Abstract: [1]benzazepin-6-ylhydrazine was reacted with 2-acetylpyridine to give a Schiff base as a potential tridentate ligand. The reaction of this ligand with gallium chloride afforded complexes of 1:1 and 2:1 stoichiometry. The results of X-ray diffraction studies of the ligand and both gallium complexes are reported and compared with the data for a related gallium complex with a Schiff base obtained from 9-bromo-7,12-dihydroindolo[3,2-d][1]benzazepin-6-ylhydrazine and 2-hydroxybenzaldehyde.
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9-Bromo-7,12-dihydroindolo [3,2-d] [1]benzazepin-6(5H)-one, also called kenpaullone [1] , was recognized as a CDK-inhibitor by an algorithm developed at the National Cancer Institute [2] . While an underivatized lactam unit is essential for CDK inhibition for steric complementarity reasons [3] , a lactam-substituted paullone was discovered quite recently to inhibit sirtuins (SIRT; NAD + -dependent deacetylases), which are likely involved in the pathogenesis of viral diseases and cancer [4] . Since lactams could be converted into amidines and hydrazones providing a binding site for metals, the synthesis of ruthenium complexes with 9-bromo-6-(α-picolylamino)-7,12-dihydroindolo [3,2-d] [1]benzazepine (1, Fig. 1 ) [5, 6] and a gallium complex with two N-(9-bromo-7,12-dihydroindolo [3,2-d] [1]benzazepin-6(5H)-ylidene-N'-(2-hydroxybenzylidene)azine ligands (3, see Scheme 1) has been performed [7] .
Attempts to coordinate the related N-(9-bromo-7,12-dihydroindolo [3,2-d] [1]benzazepin-6-ylidene)-N'-(1-pyridin-2-yl-ethylidene)-azine (4) to gallium resulted in 1:1 and 2:1 ligand-to-metal complexes (Scheme 1), contaminated with traces of side products. However, single crystals of both species could be obtained and characterized by X-ray diffraction, showing interesting structural features.
Experimental Procedures
Starting Materials
9-Bromo-7,12-dihydroindolo [3,2-d] [1]benzazepin-6-ylhydrazine 2 was prepared as described previously [7] . Gallium chloride, hydrazine hydrate, hexamethyldisiloxane, 2-acetylpyridine and sodium acetylacetonate monohydrate were purchased from Sigma-Aldrich and used as received. (2) (0.69 g, 2.0 mmol) in absolute methanol (150 mL) was added hexamethyldisiloxane (1.0 mL, 4.6 mmol) and then 2-acetylpyridine (0.5 mL, 2.2 mmol). The reaction mixture was refluxed under argon for 16 h and allowed to cool to room temperature. Subsequently the solution was allowed to stand at −20°C for 5 h. The precipitate was filtered off by suction, washed with cooled methanol (3 mL) and dried in vacuo. . Signal of C 6 and C 16 could not be assigned. Although the microanalytical data look quite appropriate, the NMR spectra showed small additional peaks, which varied slightly from batch to batch. The synthesis of the complex was also performed starting from 4 and GaCl 3 . Variation of metal to ligand ratio or other modifications of the procedure did not improve the quality of products. Because of the very low water solubility of 4, 5 and 6 biological tests have not been performed. Crystals of N- (9-bromo-7,12- 
were grown by dissolving 50 mg of the raw product in acetone (25 mL) and connecting the round bottom flask with a glass bridge to another flask containing n-hexane (100 mL). Under light protection and argon atmosphere by slow diffusion of acetone into hexane at room temperature a few crystals suitable for X-ray diffraction analysis were obtained after 1 month. Crystals of bis{N-(9-bromo-7,12-dihydroindolo [3,2- (6) were obtained by the following procedure: 59 mg (0.1 mmol) of the orange raw material 5 was dissolved in a mixture of absolute ethanol (12 mL) and absolute THF (5 mL). After the addition of sodium acetylacetonate monohydrate (14 mg, 0.1 mmol) the solution was boiled for 15 min under argon. Then the flask was tightly closed under argon and allowed to stand at room temperature for three weeks, to yield a few dark red crystals, which proved to be suitable for X-ray diffraction analysis. 1 
Spectroscopic methods
X-ray Crystallography
A single crystal of suitable size was attached to a glass fiber using acrylic resin and mounted on a goniometer head at 30, 35 and 35 mm from the detector for 4, 5, and 6 correspondingly. Data were collected on a Nonius Kappa CCD diffractometer using graphitemonochromated X radiation (l = 0.71073 Å). A total of 376, 525 and 803 frames were measured, each for 40, 50 and 55 s over a 2, 1.5 and 1° scan width. Details of data collection and refinement are quoted in Table 1 . The data were processed using Denzo-SMN software [8] . The structure was solved by direct methods and refined by full-matrix least-squares techniques. Non-hydrogen atoms were refined with anisotropic displacement parameters. The disorder in the solvent molecule of 6 was resolved by using SADI restraints. Hydrogen atoms were inserted at calculated positions and refined with a riding model. Positions of hydrogen atoms participating in H-bonds, which are not involved in a disorder, were refined without constraints. The following computer programs were used: structure solution, SHELXS-97 [9] , refinement and calculations, SHELXL-97 [10] , scattering factors [11] , calculations, Platon [12] , drawings, XP 5.1 (Bruker, 1998) [13] . CCDC680197-680199 contain the supplementary crystallographic data for this paper. These data can be obtained free of charge via www. cccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge CB21EZ, UK; fax: (+44)1223-336-033; or deposit@ccdc.cam.ac.uk).
Results and Discussion
Condensation reaction of 2-acetylpyridine with 9-bromo-7,12-dihydroindolo[3,2-d][1]benzazepin-6-ylhydrazine (2) in methanol in the presence of (CH 3 ) 3 SiOSi(CH 3 ) 3 as dehydrating agent yielded the corresponding amidrazone (4). The result of the X-ray diffraction study of 4 is shown in Figure 2 exocyclic double bond at the amidrazone moiety, which is in accord with 1 H and 13 C NMR data for 4. Unlike, related amidine 1, derived from 2-picolylamine, adopts a configuration with an endocyclic double bond within the azepine ring [5] .
When the condensation reaction of 2-acetylpyridine with the paullone amidrazone 2 was performed in the presence of gallium chloride in 1:1:1 molar ratio or the presynthesized ligand 4 was treated with an equimolar amount of the metal salt, N- (9-bromo-7,12- 
5) was formed as a major product. The result of the X-ray diffraction study of 5 is shown in Figure 3 (Figure 3b ). As expected, 4 acts as a tridentate ligand, coordinating to gallium via azepine ring nitrogen atom N5, hydrazine nitrogen atom N14, and pyridine nitrogen atom N17. The gallium atom is five-coordinate, the remaining binding sites being occupied by two chlorido ligands. The t-descriptor for five-coordinate complexes expressed as the difference between the angles N5−Ga−N17 and Cl2−Ga−N14 divided by 60 gives a value of 0.52, which is between the ideal one for a trigonal bipyramid (1) and that for a square pyramid (0) [14] . The gallium atom comes out from the plane through Cl1, Cl2, and N14 by 0.1239 (9) 
Conclusions
By chemical modification of the lactam unit, a novel paullone amidrazone has been synthesized, which forms complexes of 1:1 and 2:1 stoichiometry with gallium(III). Although the library of paullone derivatives is large, the number of compounds characterized by X-ray diffraction is still very small. Therefore, the work made a crystallographic contribution by expanding the class of paullones characterized by this method. The detailed structural investigations provided valuable information on conformational changes of the ligand induced by coordination, which can be used in the design and synthesis of similar complexes of pharmacological interest with improved aqueous solubility and bioavailability. , where n is the number of reflections and p is the total number of parameters refined.
